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Levels of evidence
Level Type of Evidence

1+ + High quality meta-analyses, systematic reviews of randomised 
controlled trials (RCTs), or RCTs with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews of RCTs, or 
RCTs with a low risk of bias

1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high 
risk of bias

2+ + High quality systematic reviews of case control or cohort studies.  
High quality case control or cohort studies with a very low risk of 
confounding or bias and a high probability that the relationship is 
causal

2+ Well conducted case control or cohort studies with a low risk of 
confounding or bias and a moderate probability that the relationship 
is causal

2- Case control or cohort studies with a high risk of confounding or 
bias and a significant risk that the relationship is not causal

3 Non-analytic studies, e.g. case reports, case series
4 Expert opinion

Grades of recommendation
Grade Recommendation

A At least one meta-analysis, systematic review of RCTs, or RCT 
rated as 1+ +  and directly applicable to the target population; or
A body of evidence consisting principally of studies rated as 1+, 
directly applicable to the target population, and demonstrating 
overall consistency of results

B A body of evidence including studies rated as 2++, directly 
applicable to the target population, and demonstrating overall 
consistency of results; or
Extrapolated evidence from studies rated as 1+ + or 1+ 

C A body of evidence including studies rated as 2+, directly 
applicable to the target population and demonstrating overall 
consistency of results; or
Extrapolated evidence from studies rated as 2+ +

D             Evidence level 3 or 4; or Extrapolated evidence from studies 
rated as 2+

GPP 
(good practice 

points)

Recommended best practice based on the clinical experience of 
the guideline development group.

Levels of evidence and grades of recommendation
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Statement of Intent

These guidelines are not intended to serve as a standard of medical care.  
Standards of medical care are determined on the basis of all clinical data 
available for an individual case and are subject to change as scientific 
knowledge advances and patterns of care evolve.  

The contents of this publication are guidelines to clinical practice, based 
on the best available evidence at the time of development.  Adherence to 
these guidelines may not ensure a successful outcome in every case. These 
guidelines should neither be construed as including all proper methods of care, 
nor exclude other acceptable methods of care. Each physician is ultimately 
responsible for the management of his/her unique patient, in the light of the 
clinical data presented by the patient and the diagnostic and treatment options 
available.
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Foreword

Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental 
disorder that is considered by the World Health Organisation (WHO) as a public 
health issue because of its prevalence and high disease burden. It is a condition 
which is seen by different professionals ranging from teachers to paediatricians, 
psychiatrists and family physicians. The management of ADHD has also received 
much media attention in the West for the overuse of stimulant medications. 

Although the prevalence of ADHD in Singapore has been estimated to be less 
than 5%,* ADHD is the fourth-highest contributor to disease burden (as measured 
in disability-adjusted life years) in children aged 14 and below.† ADHD is 
increasingly being recognised for its impact on academic performance and social 
functioning.  With the development of a comprehensive community mental 
health programme in schools called REACH (Response, Early Intervention and 
Assessment in Community Mental Health) by the Ministry of Health, Ministry 
of Education, Ministry of Social and Family Development and the National 
Council of Social Services working collaboratively, the pick-up rate for ADHD 
has doubled. 

Clinical practice guidelines help professionals understand the evidence-based 
treatments that are available.  These guidelines are designed with the medical 
and allied health professionals in mind but can also serve to inform educationists 
and parents on evidence-based treatments.   

ASSOCIATE PROFESSOR BENJAMIN ONG
DIRECTOR OF MEDICAL SERVICES

*  Woo, B.S.C., Ng, T.P., Fung, D.S.S., Chan, Y.H., Lee, Y., Koh, J.B.K., & Cai, Y., 2007. Emotional 
and behavioural problems in Singaporean children based on parent, teacher and child reports. 
*Singapore Medical Journal, 48 (12): 1100-106.

†  Ministry of Health, Singapore. Singapore’s burden of disease and injury 2010. Singapore: Ministry 
of Health; (pending publication). 
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Executive summary of recommendations
Details of recommendations can be found in the main text at the pages indicated.

Definition and diagnostic classification

  B A diagnosis of attention deficit hyperactivity disorder should be 
made through a thorough clinical assessment, which should include an 
interview with the parent or significant caregiver of the child (pg 12). 

Grade B, Level 2++ 

  B When diagnosing attention deficit hyperactivity disorder, in addition 
to information from interviews with parents or caregivers, information 
from another adult who has interacted with the child in another setting 
(e.g. school teachers) should also be obtained (pg 12).

Grade B, Level 2++

  B Before diagnosing attention deficit hyperactivity disorder (ADHD), 
a careful evaluation to exclude psychiatric or medical conditions which 
can account for ADHD-like symptoms should be performed (pg 12).

Grade B, Level 2++

  B Attention deficit hyperactivity disorder is a diagnosis that should 
be considered when a pre-schooler presents with disruptive behaviour 
(pg 13).

Grade B, Level 2++ 

  C The clinician should assess a child diagnosed with attention deficit 
hyperactivity disorder for co-morbid conditions (pg 13).

Grade C, Level 2+

  C If there is a suspected learning disorder, appropriate psycho-
educational or speech and language assessments should be sought from 
the appropriate specialists (pg 13).

Grade C, Level 2+
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  A There is no need for investigations such as thyroid function test, lead 
level or brain imaging to be done when assessing a child for attention 
deficit hyperactivity disorder, unless there is another medical indication 
(pg 14). 

Grade A, Level 1+

  A Electroencephalogram is not recommended as a diagnostic tool for 
attention deficit hyperactivity disorder in clinical practice (pg 15).

Grade A, Level 1+

Overview of treatment for ADHD

  D Clinicians who treat adolescents with attention deficit hyperactivity 
disorder should plan for the transition to adult health services in advance, 
discuss this with the patients and their families, and ensure that they can 
continue to receive care (pg 17).

Grade D, Level 4

Psychosocial/alternative/complementary interventions 

  B After diagnosis, doctors should provide appropriate education about 
attention deficit hyperactivity disorder to children, families and teachers 
(pg 18).

Grade B, Level 1+ 

  A Doctors should consider educating parents of children with attention 
deficit hyperactivity disorder about behaviour management strategies, 
or refer them to professionals who can do so [e.g. psychologists] 
(pg 19).

Grade A, Level 1++

  B Parent training should be offered for parents of pre-school children 
with attention deficit hyperactivity disorder (pg 20).

Grade B, Level 1+ 

  B Doctors should consider referring parents of children and adolescents 
with attention deficit hyperactivity disorder for parent training programmes 
offered within the community, particularly when negative parenting 
practices are identified (pg 20).

Grade B, Level 1+
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  D During the delivery of parent training, the professional should 
consider the use of behaviour management strategies which are more 
likely to be acceptable to the parents, based on an understanding of their 
cultural background (pg 21).

Grade D, Level 3 

  GPP Family therapy may be considered for the family of a child or 
adolescent with attention deficit hyperactivity disorder if severe disruption 
in relationships within the family is evident (pg 21).

GPP

  C Academic interventions should be considered for the child with 
attention deficit hyperactivity disorder and should be made in consultation 
with educational professionals who work closely with the child in the 
learning or school context. [Guidelines for communications between the 
physician and the child’s school are provided in Annex 5.] (pg 22).

Grade C, Level 2+

  GPP Parents and caregivers should be encouraged to actively share 
information about the child’s attention deficit hyperactivity disorder 
condition with his school, and collaborate with professionals and teachers 
in preparing the child for the educational setting (pg 24).

GPP

  B Social skills training alone is not recommended for the management 
of attention deficit hyperactivity disorder (pg 25).

Grade B, Level 1+

  B Cognitive-behavioural therapy alone is not recommended for the 
management of attention deficit hyperactivity disorder (pg 25).

Grade B, Level 1+

  B There is no clear evidence for food additives and sugars to be related 
to attention deficit hyperactivity disorder.  Parents and children should be 
advised to control food items containing additives or high sugar content 
that have been observed to consistently provoke physical or behavioural 
reactions (pg 26).

Grade B, Level 1+
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  C A restrictive elimination diet is not recommended for the management 
of attention deficit hyperactivity disorder (pg 27).

Grade C, Level 2++

  B Omega-3 supplementation may be used as an adjunctive treatment 
for attention deficit hyperactivity disorder (pg 27).

Grade B, Level 1+

  B Neurofeedback should not be used alone for the treatment of attention 
deficit hyperactivity disorder (pg 29).

Grade B, Level 1+

  A Cognitive remediation alone is not recommended for the treatment 
of attention deficit hyperactivity disorder with significant impairment 
(pg 29).

Grade A, Level 1+

  D A referral to an Occupational Therapist may be considered for 
children with sensory processing or motor skill deficits in addition to 
attention deficit hyperactivity disorder (pg 30).

Grade D, Level 3   

Pharmacological treatment 

  A When medication is considered for the treatment of attention 
deficit hyperactivity disorder, methylphenidate should be considered first 
(pg 32).

Grade A, Level 1+

  B Methylphenidate may be used for long term treatment of attention 
deficit hyperactivity disorder symptoms, although the benefits of treatment 
should be reviewed regularly (pg 32).

Grade B, Level 1+

  B Drug holidays during treatment with methylphenidate may be 
considered in order to limit adverse effects. Attention deficit hyperactivity 
disorder symptoms and impairment during the non-medication days should 
be monitored (pg 33).

Grade B, Level 1+
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  A The height, weight and body-mass-index (BMI) of children receiving 
treatment with methylphenidate should be regularly monitored (pg 33).

Grade A, Level 1++

  D The height, weight and body-mass-index (BMI) of children receiving 
treatment with methylphenidate should be monitored every 6 months. If 
there is concern about slowing of growth rate, the need for continued 
medication use should be reviewed and jointly decided with parents, and 
there may be a need to evaluate for other medical reasons explaining this 
(pg 33).

Grade D, Level 4

  B During treatment with methylphenidate, start at a low dose and 
slowly titrate upwards according to the child’s response, or adjust the 
timing of medication, to minimise short-term adverse effects (pg 34).

Grade B, Level 1+

  C A careful personal and family history of cardiovascular disease 
should be taken before starting medication treatment for attention deficit 
hyperactivity disorder. Children with pre-existing cardiac problems 
should be referred to a cardiologist for evaluation before treatment with 
methylphenidate or atomoxetine is initiated (pg 34).

Grade C, Level 2+

  A Methylphenidate may be used to treat attention deficit hyperactivity 
disorder in children with comorbid tic disorder but treatment should be 
stopped if the tics worsen following treatment (pg 35).

Grade A, Level 1+

  B The use of methylphenidate should be considered when treating 
attention deficit hyperactivity disorder in the presence of co-morbid 
disruptive behavioural disorder (pg 35). 

Grade B, Level 1+

  B The use of an extended-release methylphenidate instead of immediate-
release methylphenidate should be considered if there is concern about 
medication abuse. Medication use by these patients should be carefully 
monitored (pg 35).

Grade B, Level 1+
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  A Methylphenidate may be considered for the treatment of attention 
deficit hyperactivity disorder in individuals who have also been diagnosed 
with autistic spectrum disorder. Care should be taken to watch for side 
effects (pg 36).

Grade A, Level 1+

  A Atomoxetine may be used for the treatment of attention deficit 
hyperactivity disorder symptoms when there is increased risk with 
methylphenidate use [e.g. high risk of abuse or diversion] (pg 37). 

Grade A, Level 1+

  A During treatment with atomoxetine, there should be periodic 
monitoring of growth (height and weight) and mental state (suicidal 
thinking). If there is concern about slowing of growth rate, the need for 
continued medication use should be reviewed and jointly decided with 
parents, and there may be a need to evaluate for other medical reasons 
explaining this (pg 37).

Grade A, Level 1++

  D The height, weight and body-mass-index (BMI) of children 
receiving treatment with atomoxetine should be monitored every 6 months 
(pg 38).

Grade D, Level 4

  B Atomoxetine may be used as first line treatment when there 
is comorbid attention deficit hyperactivity disorder and tic disorder  
(pg 38).

Grade B, Level 1+

  C The combination of methylphenidate and atomoxetine should not be 
used for the treatment of attention deficit hyperactivity disorder symptoms 
(pg 40).

  Grade C, Level 2+

  A To improve treatment adherence, treatment should be individualised 
for each patient with attention deficit hyperactivity disorder, and the 
parents’ and their child’s preferences should be considered (pg 41).

Grade A, Level 1+
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  A The use of methylphenidate or atomoxetine in pre-schoolers should 
be considered only if psychosocial interventions have failed. Care should 
be taken to regularly assess response and monitor for side effects, so as to 
decide if medication should continue to be administered (pg 41).

Grade A, Level 1++

Cost-effectiveness issues 

  A Although medication is a cost-effective treatment for attention 
deficit hyperactivity disorder (ADHD), treatment for ADHD should be 
individualised and other factors (e.g. presence of co-morbidity) should be 
considered before initiating medications (pg 42).

Grade A, Level 1++
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1 Introduction

1.1 Background information

  Attention deficit hyperactivity disorder (ADHD) is a neuro-developmental 
disorder, characterised by the presence of early-onset persistent, pervasive 
and impairing hyperactive-impulsive and/or inattentive symptoms. 
The worldwide pooled prevalence was about 5.29%.1  While there 
has been no epidemiological study on the prevalence of this condition 
among children in Singapore, a local study reported the prevalence of 
externalising problems to be 4.9% among Singaporean primary school 
children.2 While ADHD symptoms decline with age, a meta-analysis 
reported that a significant proportion might have residual symptoms 
in adulthood.3 ADHD has been reported to be associated with negative 
outcomes including poor academic achievement, reduced self-esteem and 
higher smoking rate. This condition is often picked up when the child is 
young, and children with ADHD are often treated by child psychiatrists 
and paediatricians.

1.2 Objectives and scope of guideline

  These guidelines are not meant to be viewed as a protocol, but rather, to 
provide a framework to:

 •  Approach the assessment process, with the goals of arriving at a 
diagnosis and planning treatment

 •  Inform the practitioner about the level of evidence for medication 
available in Singapore, to aid the decision about medication use

 •  Inform about the evidence for non-pharmacological treatment 
approaches to help professionals plan treatment and discuss these 
with parents

1.3 Target group

  The target group of these guidelines are professionals who come into 
contact with children and adolescents below the age of 18 who have 
attention deficit hyperactivity disorder (ADHD). The information is 
intended to help professionals plan the treatment for such children and 
adolescents. Professionals should exercise caution when extrapolating 
the evidence beyond this stated age group.
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1.4 Guideline development

  These guidelines were produced by a multi-disciplinary workgroup 
appointed by the Academy of Medicine, Singapore. The workgroup 
comprised psychiatrists, paediatricians, educational psychologists, a 
medical social worker, a pharmacist, an advanced practice nurse and a 
parent representative.

1.5 Review of guidelines

  Evidence-based clinical practice guidelines are only as current as the 
evidence that supports them. Users must keep in mind that new evidence 
could supersede recommendations in these guidelines. The workgroup 
advises that these guidelines be scheduled for review five years after 
publication, or earlier if new evidence appears that requires substantive 
changes to the recommendations. 
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2 Definition and diagnostic classification

2.1 Assessment

  The Diagnostic and Statistical Manual of Diseases, 4th edition, text revised 
(DSM-IV TR) and International Classification of Diseases, 10th edition (or 
ICD-10) are used to guide the diagnosis of attention deficit hyperactivity 
disorder (ADHD). DSM-IV TR uses the term ADHD and further classifies 
into inattentive, hyperactive-impulsive and combined subtypes. More 
recently, an updated 5th edition of the DSM was published. ICD-10 uses 
the term ‘hyperkinetic disorder’ instead of ADHD. 

  Most clinical studies of ADHD use the DSM classification system. The 
DSM-IV TR criteria for the diagnosis of ADHD have been shown to 
be valid in a comprehensive review and meta-analysis, but validity for 
the subtypes is weaker.4 DSM-IV TR requires an adequate number of 
criteria to be met, and for the symptoms to be pervasive (onset before age 
7, in more than one setting), persistent (duration longer than 6 months) 
and to have caused significant impairment. ADHD is therefore a clinical 
diagnosis. 

  Around the time of preparation of these guidelines, the fifth edition of 
the DSM (DSM-V) has just been published. The main changes to the 
diagnostic criteria in DSM-V, compared to DSM-TV TR, are described 
below, with some discussion about their implications:

 1.  ADHD is now classified as a ‘Neurodevelopmental Disorder’, 
rather than being grouped together with externalising disorders 
such as Oppositional Defiant Disorder and Conduct Disorder (all 3 
conditions are grouped together as ‘disruptive behaviour disorders’ in 
DSM-IV TR). This emphasises the need to focus on the detection of 
symptoms early in childhood and provide appropriate intervention.

 2.  The DSM-IV subtypes of ADHD are no longer differentiated. Instead, 
DSM-V emphasises the current clinical presentation of ADHD, 
which may be hyperactive-impulsive, inattentive or combined. 
This has arisen from research showing that ADHD symptoms may 
change over time (e.g. from predominantly combined symptoms to 
predominantly inattentive symptoms). 
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 3.  The age at symptom onset has been changed from before age 7 to 
before age 12. DSM-IV TR specified that some of the symptoms 
causing impairment must be present before age 7 but DSM-V requires 
some of the symptoms to be present before the age of 12 without 
emphasising on the impairment. Impairment from ADHD symptoms 
may sometimes not be evident in early childhood (e.g. impairment 
in academic achievement may only be evident later when academic 
demands are higher).

 4.  Autism Spectrum Disorder is no longer considered an exclusionary 
condition; thus, an individual may receive the dual diagnosis of 
ADHD and Autism. This emphasises the need for careful clinical 
evaluation for ADHD symptoms in this special needs group so that 
appropriate intervention can be provided to optimize their learning 
and functioning.  

 5.  The clinical symptom threshold for ADHD in individuals aged 17 
and older has been reduced from 6 symptoms of inattention or 6 of 
hyperactivity/impulsivity to 5 symptoms of either. Whereas DSM-
IV TR provided only the criteria threshold for ADHD diagnosis 
in childhood, this change in symptom criteria reflects the different 
clinical presentation of ADHD in late adolescence and adulthood.

 6.  DSM-V retains the 18 symptom criteria but has provided additional 
examples for each symptom that are more relevant for older 
adolescents and adults than were the examples provided in DSM-
IV. When assessing for ADHD symptoms in an older individual, the 
clinician should be aware of the differences in clinical presentation at 
an older age.

  It cannot be further emphasised that ADHD should be recognised and 
treated early. As such, this set of guidelines will focus on the assessment 
and treatment of ADHD in children and adolescents In DSM-V, the 
age of onset for the diagnosis of ADHD was increased from the age of 
7 to 12 years. This amendment largely arose from studies involving the 
diagnosis of ADHD in adult patients when there was difficulty obtaining 
retrospective information about the presence of ADHD symptoms prior 
to age seven.  There were studies reporting that adults who were able to 
report symptom onset by age 12 also had symptoms by age 7, even if they 
could not report them, and that prevalence estimates, course of illness and 
medication response were not affected.5-8 
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  When assessing children and adolescents in the local setting, it is often 
possible for parents to provide relevant history and to obtain previous 
school records, and effort should be spent to obtain evidence of the 
presence of symptoms early in childhood.  

  To obtain information about the child, it will be necessary to interview the 
parent or main caregiver. Studies have shown that children with ADHD 
may not accurately report their behavioural conduct and competence.9 
There is also evidence that using information from a single informant, 
such as parents, to diagnose ADHD may not be accurate.10-13

  As the DSM-IV TR requires the presence of symptoms in more than one 
setting and resultant impairment, information should also be obtained 
from another adult, usually the child’s school teacher.

  The DSM-IV TR requires that the symptoms are not better accounted for 
by another psychiatric or medical condition. Some disorders which can 
present with ADHD-like symptoms are listed in Annex 1. As discussed, 
DSM-V allows the co-diagnosis of ADHD and autistic spectrum 
disorder.

  There is increasing evidence that ADHD is a heritable condition with 
underlying genetic cause. There is insufficient evidence to implicate an 
environmental cause for most cases of ADHD.14 

  B A diagnosis of attention deficit hyperactivity disorder should be 
made through a thorough clinical assessment, which should include an 
interview with the parent or significant caregiver of the child. 

Grade B, Level 2++ 

  B When diagnosing attention deficit hyperactivity disorder, in addition 
to information from interviews with parents or caregivers, information 
from another adult who has interacted with the child in another setting 
(e.g. school teachers) should also be obtained. 

Grade B, Level 2++

  B Before diagnosing attention deficit hyperactivity disorder (ADHD), 
a careful evaluation to exclude psychiatric or medical conditions which 
can account for ADHD-like symptoms should be performed. 

Grade B, Level 2++
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2.2 Diagnosis of ADHD in pre-schoolers

   There has been earlier concern whether ADHD should be diagnosed in 
pre-school children as many pre-schoolers may have some symptoms of 
ADHD but may not meet full diagnostic criteria for the disorder.15 More 
recent studies have shown that the diagnosis of ADHD can be reliably 
made among children in this age group.16 The DSM-IV criteria for 
ADHD were reported to have good concurrent and predictive validity: 
pre-school children diagnosed with DSM-IV ADHD experienced more 
academic and peer relationship difficulties17 and the diagnosis was stable 
across time.18,19 As with most neurodevelopmental disorders, an early 
diagnosis provides an opportunity for earlier intervention before the 
build-up of more severe negative consequences of untreated ADHD. 

  B Attention deficit hyperactivity disorder is a diagnosis that should be 
considered when a pre-schooler presents with disruptive behaviour. 

Grade B, Level 2++ 

2.3 Co-morbidities of ADHD

  ADHD often co-exists with another psychiatric disorder, with 
epidemiological studies reporting comorbidity rates as high as 50-90%.4,9 
Some of the more common comorbid disorders include oppositional 
defiant disorder, conduct disorder, learning disorder, anxiety disorder, 
mood disorder and smoking and substance use.20-27  While ADHD can 
interfere with the child’s availability for learning, it does not reduce 
the brain’s ability to learn and therefore should not be considered as a 
learning disability per se.28

  C The clinician should assess a child diagnosed with attention deficit 
hyperactivity disorder for co-morbid conditions.

Grade C, Level 2+

  C If there is a suspected learning disorder, appropriate psycho-
educational or speech and language assessments should be sought from 
the appropriate specialists. 

Grade C, Level 2+

 



14

2.4 Use of questionnaires 

  Questionnaires are a useful way to obtain information from school 
teachers or other adults who know the child well, especially if a face 
to face interview is not possible.  Such questionnaires usually have a 
parents’ and a teachers’ version and can be useful to obtain information 
about the presence of ADHD symptoms in various settings. As symptoms 
alone are inadequate for the diagnosis of ADHD as discussed earlier, the 
diagnosis of ADHD cannot be established solely based on information 
obtained from such questionnaires.  

  Subsequent repeated application of questionnaires can be useful to 
monitor the improvement of ADHD symptoms (e.g. to evaluate the 
child’s response to treatment). Some of the commonly used rating scales 
which have been validated overseas and are widely used are listed in 
Annex 2.

  ADHD questionnaires such as the Vanderbilt ADHD Diagnostic Parent 
Rating Scale may be helpful in screening for co-existing ODD, CD, 
anxiety, or depression.29

  However, questionnaire results should be interpreted with caution as 
there is no ADHD-specific questionnaire which has established cut-off 
scores for our local population. 

2.5 Other investigations

  Studies which had investigated various laboratory investigations such as 
lead level and thyroid functions did not provide convincing evidence of 
their usefulness.30, 31 

  A review concluded that there was insufficient evidence to support the 
use of tests of such as lead levels, thyroid function and brain imaging to 
screen children suspected of having ADHD.32

  A There is no need for investigations such as thyroid function test, lead 
level or brain imaging to be done when assessing a child for attention 
deficit hyperactivity disorder, unless there is another medical indication. 

Grade A, Level 1+
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  Neurophysiological studies have suggested that children with ADHD 
exhibit specific brain wave patterns on the electroencephalogram (EEG), 
which distinguish them from normal children. Approximately 85–90% 
of patients with ADHD exhibit under activity over frontal and central, 
midline cortical regions.33

  The primary electrophysiological indicators of under activity identified 
via quantitative electroencephalographic (QEEG) analysis of patients 
with ADHD include: elevated relative theta power, reduced relative alpha 
and beta power, and elevated theta/alpha and theta/beta power ratios.34

  Two reviews had found increased frontocentral theta band activity and 
increased theta to beta (θ/β) power ratio during rest, as the most common 
finding in ADHD, compared to non-ADHD controls.35,36 However, a 
recent meta-analysis of nine studies concluded that elevated theta-beta 
ratios cannot be considered a reliable diagnostic measure of ADHD.37 

  Two studies had also highlighted some of the problems in using EEG as 
a diagnostic test for ADHD.38, 39 

  A Electroencephalogram is not recommended as a diagnostic tool for 
attention deficit hyperactivity disorder in clinical practice.

Grade A, Level 1+

  Infra-red technology has also been applied to assess head movement in 
two small case-control studies, and more studies are necessary before 
their value as a diagnostic tool can be determined.40, 41 

  Actigraphy has also been used to assess activity level during the 
daytime, sleep and over 24 hours. There were both positive and negative 
studies, and more research is needed to determine their utility in clinical  
practice.42-45

  There is insufficient evidence to recommend the use of actigraphy or 
infra-red motion analysis during assessment for ADHD.
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3 Overview of treatment for ADHD

  In the late 1990s, the multimodal treatment for ADHD, or MTA trial, a 
multi-site randomised controlled trial, was planned to provide answers 
regarding the efficacy of the most evidenced-based treatment for 
ADHD.46 

  The main treatment arms included medication, intensive behaviour 
treatment and a combination of both medication and intensive behaviour 
treatment. The last arm was ‘community treatment’ which represented 
‘treatment as usual’.

  The following sections will discuss the evidence for the various treatment 
options for ADHD will therefore be divided into pharmacological and 
non-pharmacological treatment. Non-pharmacological treatment can be 
grouped into psychosocial or behavioural treatment, and complementary 
or alternative treatment. There is evidence that many parents prefer to 
avoid the use of medication.47 

  When deciding on the choice of treatment, several factors need to be 
considered. The age of the child is important, as younger children 
particularly pre-schoolers, tend to experience more side effects with 
medication and non-pharmacological treatment may be considered first. 
The preferences of the parents and the children themselves will also 
need to be considered, particularly if the children are older and their co-
operation will be required for treatment to be carried out. 

  Some of the treatment options may be available within the community 
(e.g. parenting programme) but may not be available at regular fixed 
schedules so networking among the professionals is important to keep 
one another updated about the availability of resources. For example, 
parents may be informed about the local parent support group SPARK 
(Society for the Promotion of ADHD Research and Knowledge) which is 
also active in providing caregiver education and support. 
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3.1 Care transition

  The importance of transition from child to adult health services, in the 
treatment of ADHD, has been highlighted by the NICE guidelines.48 

  However surveys have suggested that there is a lack of structured 
guidelines on the transition process and often little communication 
between child and adult services.49, 50 

  This process also needs to take into account the healthcare system and 
available professional mental health services. In particular, clinicians 
need to consider Singaporean adolescent males who need to perform 
National Service.51 

  D Clinicians who treat adolescents with attention deficit hyperactivity 
disorder should plan for the transition to adult health services in advance, 
discuss this with the patients and their families, and ensure that they can 
continue to receive care. 

Grade D, Level 4
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4  Psychosocial / alternative / complementary 
interventions

4.1  Psychosocial interventions

  Overall, there is relatively limited research on psychosocial interventions 
for adolescents with ADHD, and the strategies discussed below are 
largely tailored for children. 

4.1.1 Education about ADHD

  Education about ADHD involves the provision of information on 
ADHD diagnosis, assessment, treatment options and general advice 
on improving behavioural outcomes. This has also been referred to as 
‘psychoeducation’ by mental health professionals.

  The aim of the education is to encourage symptom recognition, allow 
active participation in treatment, enhance adherence to treatment and to 
provide patients and families with coping skills.52 Such education has 
been shown to improve a child’s behaviour, parent and child satisfaction, 
child’s knowledge of ADHD, child’s opinion of medications, adherence 
to medical recommendations and teacher knowledge.53-57 

  A systematic review concluded that the available evidence for the 
approach to provide education about ADHD was considered limited 
due to the methodological limitations of available studies.58 In a small 
controlled trial involving school-aged children aged 7-12 at a primary 
care facility, those who received group education about ADHD had 
improved behavioural ratings from parents, but not from teachers.59

  B After diagnosis, doctors should provide appropriate education 
about attention deficit hyperactivity disorder to children, families and 
teachers.

Grade B, Level 1+ 

4.1.2 Behavioural intervention

  Behavioural interventions are aimed at modifying antecedents and/or 
consequences, in order to change behaviour. Antecedents describe events or 
factors that precede behaviour (e.g. presence of clear rules, communication 
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style). Consequences describe events that follow a behaviour which can 
have the effect of either increasing or decreasing the likelihood that the 
behaviour will happen again in the future. Positive consequences (e.g. 
reward) increase the likelihood that behaviour will happen again, whereas 
negative consequences (e.g. withdrawing a privilege) and punishment 
decreases the likelihood that behaviour will happen again. 

  Behavioural interventions are usually taught to caregiving adults (parents 
as part of parent training, school teachers as part of classroom management) 
and are recommended by most guidelines. This involves working with 
parents and teachers to program behavioural contingencies into the child’s 
home, school, and recreational environments.60 Many parents also prefer 
behavioural interventions over medication.61 

 4.1.2.1 Intensive training programme 

  The Summer Treatment Programme is an intensive, 8-week outpatient 
programme that includes weekly group-based parent training, a token 
or point system, positive reinforcement, effective commands, time out, 
social skills training, sports skills training, and problem solving skills 
training. It is also one component of the intensive behaviour treatment 
used in the MTA study. These treatment components are implemented 
across recreational and academic settings.62 Uncontrolled and controlled 
studies have reported significant improvement in ratings of ADHD 
symptoms, peer relationships and overall functioning by parents and 
programme teachers and counsellors.63, 64 

  A recent controlled open-label trial using a 2-week programme 
consisting of a social skills training programme and parent education 
and training programme reported improvement in ADHD symptoms, 
peer relationships, and overall functioning of children.65 However, the 
actual effectiveness of the individual component of the programme is not 
clear. The amount of resources required can make the full programme 
challenging to implement.

  A Doctors should consider educating parents of children with attention 
deficit hyperactivity disorder about behaviour management strategies, or 
refer them to professionals who can do so (e.g. psychologists). 

Grade A, Level 1++
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4.1.3 Parent training

  Within families with children diagnosed with ADHD, parent-child 
relationships are often disrupted.66 The child’s behaviour can influence 
parents to adopt more controlling/negative parenting practices.67 These 
parents also experience significant parenting stress and psychopathology.66   
Changing parental practice and improving parent-child interactions can 
lead to better outcomes for both parents and child.68 Several well-studied 
parenting programmes for ADHD include the Triple P Positive Parenting 
Programme and the Incredible Years Programme. 

  Parent training has consistently been evaluated as an evidence-based 
intervention, and has been recommended as first-line treatment for a 
young child.63, 69, 70 One meta-analysis found parent training to be more 
effective than methylphenidate for treatment of pre-schoolers at risk for 
ADHD.71 One review noted that a small number of studies involving 
adolescents showed equivocal results.63 Parent training programmes 
have also been shown to be cost-effective, and the positive effects can 
persist even after 2-5 years.72, 73

  However, a recent Cochrane review of randomised controlled trials of 
parent training for ADHD among those aged 5 to 18 concluded that 
most trials were of poor methodological quality and hence, there was 
insufficient evidence to recommend parent training to improve ADHD-
specific behaviour and academic outcomes.74

  One local study did not find an association between children’s behaviour 
problems and negative parenting. The case-control study cautioned about 
the need to consider cultural factors, especially when most parenting 
studies and programmes are conducted in the Western population.75 

  B Parent training should be offered for parents of pre-school children 
with attention deficit hyperactivity disorder. 

Grade B, Level 1+ 

  B Doctors should consider referring parents of children and 
adolescents with attention deficit hyperactivity disorder for parent 
training programmes offered within the community, particularly when 
negative parenting practices are identified.

Grade B, Level 1+ 
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  D During the delivery of parent training, the professional should 
consider the use of behaviour management strategies which are more 
likely to be acceptable to the parents, based on an understanding of their 
cultural background.

Grade D, Level 3 

  GPP  Family therapy may be considered for the family of a child 
or adolescent with attention deficit hyperactivity disorder if severe 
disruption in relationships within the family is evident. 

GPP

4.1.4  Classroom behaviour management

  Behaviourally based classroom interventions involve regular consultation 
with the child’s teacher regarding the use of behaviour modification 
strategies. Therapists may provide recommendations to teachers regarding 
the use of specific behavioural techniques, including praise, planned 
ignoring, effective commands, and time out, as well as the daily report 
card60 and individualised or classroom-wide contingency management 
strategies. 

  Several reviews concluded that while many studies show positive results, 
methodological limitations exist. Many studies utilised single-subject 
designs or group designs that included either a wait-list or a no-treatment 
control group, did not use blinded raters, had co-interventions and there 
were few studies involving pre-school children.63, 76, 77 

  Practical challenges exist during implementation and as such close and 
regular communication between the school, parents and clinicians will 
be necessary. Also some of the strategies were implemented in classroom 
contexts with small student-to-teacher ratio, and these may be difficult to 
implement in larger group settings. 

4.1.5 Academic interventions

  A diagnosis of ADHD on its own does not imply that a child has co-
morbid learning difficulties or learning disorders. However, children with 
ADHD are at-risk of academic underachievement and are more likely to 
have academic problems than their peers without ADHD.78, 79 
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  A meta-analysis of seven studies concluded that pharmacological 
treatment alone does not significantly improve academic achievement 
among children with ADHD.80 There is thus the need for academic 
interventions to be in place to address learning issues.21, 81

  School-based interventions, including behaviour management techniques, 
made in consultation with professionals who can observe the child 
frequently in his or her daily teaching and learning environment e.g. 
school teachers, psychologists, counsellors have been shown to improve 
academic functioning.55, 82-84

  C Academic interventions should be considered for the child with 
attention deficit hyperactivity disorder and should be made in consultation 
with educational professionals who work closely with the child in the 
learning or school context. (Guidelines for communications between the 
physician and the child’s school are provided in Annex 5)

Grade C, Level 2+

 4.1.5.1 Classroom and curricular accommodations

  The use of functional behaviour assessment can identify the triggers or 
antecedents of the children’s negative behaviours in the classroom and 
be used as a basis to make recommendations on classroom and curricular 
accommodations to reduce the negative behaviour and improve 
learning.85

  The child’s functional deficits and the appropriate accommodations 
would need to be determined in consultation with professionals, who 
work closely with the child in his daily learning environment.

  There is concern that long-term use of these accommodations may 
unnecessarily lower the academic expectations on the affected children 
and reduce their opportunities for skill development and remediation of 
deficits.89, 90 As such, even with the use of curricular accommodations, 
interventions to remediate the academic skill deficits should continue. 
For example, while it may be appropriate for a class teacher to provide 
notes to a student with ADHD for a limited period of time, it would 
be important for this student to practise note-taking skills, and that the 
teacher eventually tapers this accommodation, and increases student 
participation.
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 4.1.5.2 Peer-mediated interventions

  Several models of peer tutoring have been investigated with the population 
of students with ADHD. 

  Most models were (a) working one-to-one with another individual; (b) 
the learner determining instructional pace; (c) continuous prompting of 
academic responses, and (d) providing frequent, immediate feedback 
about quality of performance. These showed positive effects for 
enhancing students’ academic performance in mathematics, reading and 
spelling.91-93 

 4.1.5.3 Computer-assisted instruction (CAI)

  Computerized training in working memory can bring about significant 
gains in academic performance in core academic skills.94, 95 

  Computer-assisted instruction (CAI) is a method that allows teachers 
to provide students with opportunities to review and practise lesson 
materials independently. 

  CAI can enhance presentation of instructional material and improve 
students’ motivation and academic achievement. Small studies involving 
children with ADHD have shown it improves oral reading fluency96 and 
basic mathematics computation skills.97

 4.1.5.4 Access arrangements
 
  Access arrangements are pre-agreed reasonable adjustments that are made 

to examinations, tests and assessments in certain subjects for individual 
candidates. Some examples of these adjustments are extended time, 
modification of examination papers, and exemption from a component 
of a subject e.g. oral examination. These adjustments may be restricted 
in certain subjects.

  Access arrangements are granted to ensure that candidates with special 
needs have access to national examinations, by giving them the opportunity 
to demonstrate their skills and abilities and receive recognition for their 
academic achievements.



24

  The diagnosis of ADHD alone is insufficient for the approval of access 
arrangements during national examinations. Not every student with 
ADHD needs access arrangements, nor do all students with ADHD need 
the same type of access arrangement. Extended time for examinations 
does not necessarily benefit all children with ADHD.87, 88

  Recommendations for access arrangements should be accompanied 
by clear and current evidence of needs and functional impairments to 
demonstrate that the access arrangements recommended would be 
effective and appropriate.

  The evaluation of the student’s current learning needs arising from 
the ADHD should be carried out by a qualified professional, such as a 
Psychiatrist, Educational Psychologist and Child/Clinical Psychologist.

  GPP  Parents and caregivers should be encouraged to actively share 
information about the child’s attention deficit hyperactivity disorder 
condition with his school, and collaborate with professionals and teachers 
in preparing the child for the educational setting. 

GPP

4.1.6 Social skills training

  A recent Cochrane review examined 11 randomised trials involving 
children aged 5 to 12, with a wide range of intervention duration ranging 
from 8 to 10 weeks (8 trials) up to 2 years. The content of the social 
skills interventions was based on a cognitive-behavioural model. Most 
trials compared social skills training and parent training plus medication 
versus medication alone. Overall, the trials had high risk of bias. The 
meta-analysis found no statistically significant treatment effects on 
social skills competences, teacher-rated general behaviour or ADHD 
symptoms.98  

  In one large RCT examining young children with ADHD (ages 7–9) 
but free of conduct and learning disorders, those randomised to 
receive methylphenidate plus multimodal psychosocial treatment that 
included social skills training, did not do better in social functioning 
measures, compared to those who received methylphenidate alone, or 
methylphenidate plus attention control treatment.99 
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  A locally developed 9-lesson, group-based social problem-solving skills 
training programme showed efficacy in reducing disruptive behaviour, 
but is currently being investigated in a randomised controlled trial.100 

  Overall, no adverse events were reported in studies. It is more acceptable 
to parents than medication as an early intervention. It is also low cost, 
and has been incorporated as part of some out-of-clinic peer-group 
interventions. 

  B Social skills training alone is not recommended for the management 
of attention deficit hyperactivity disorder.  

Grade B, Level 1+

4.1.7 Psychological intervention

  Randomised controlled trials of cognitive-behavioural treatment (CBT) 
for children with ADHD did not find it to be useful in reducing ADHD 
symptoms.101, 102

  A recent uncontrolled trial of CBT among adolescents with ADHD, most 
of whom were treated concurrently with medication, found that those 
with co-morbid oppositional defiant disorder or conduct disorder did not 
benefit from treatment.103 

  A review of research into psychosocial treatment approaches for ADHD 
summarized that there is limited evidence that cognitive-behavioural 
therapy is efficacious in the treatment of ADHD in children.104

  B Cognitive-behavioural therapy alone is not recommended for the 
management of attention deficit hyperactivity disorder.

Grade B, Level 1+

4.2 Diet and food substances

4.2.1 Food colouring and benzoate preservatives

  One large controlled study of normal children aged 3 years examined 
the effect of a diet eliminating artificial colourings and benzoate 
preservatives. There was only improvement in parent-rated behaviour 
but not in the other more objective outcomes.105 
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  In a randomised, double-blinded, placebo-controlled, crossover 
trial, artificial food colourings and benzoate additives worsened 
hyperactivity among normal children aged 3 years and 8/9 years, 
based on aggregated scores of observed behaviours and ratings by 
teachers and parents, plus, for 8/9-year-old children, a computerised 
test of attention.106 

  A meta-analysis of high-quality studies confined to colour additives 
showed a reliable overall positive effect in behaviour and psychometric 
tests of attention when these were removed from the child’s diet, but 
commented that these studies were susceptible to publication bias and 
may involve non-generalizable samples. It estimated that 8% of children 
with ADHD may have symptoms related to synthetic food colours.107

4.2.2 Sugars

  One meta-analysis concluded that sugar does not affect the behaviour 
or cognitive performance of children.108 However, similar to the earlier 
view on dietary effects, it concluded that a small effect of sugar or effects 
on subsets of children cannot be ruled out. 

  B There is no clear evidence for food additives and sugars to be related 
to attention deficit hyperactivity disorder.  Parents and children should be 
advised to control food items containing additives or high sugar content 
that have been observed to consistently provoke physical or behavioural 
reactions.

Grade B, Level 1+

4.2.3 Restricted elimination diet

  A more extreme diet restriction to eliminate hyperallergenic food from 
a child’s diet has been investigated. One recent open-label randomised 
controlled trial investigated a 5-week few-foods diet (rice, meat, 
vegetables, pear, water etc.) complemented with specific foods such 
as potatoes, fruit and wheat, among children aged 4 to 8. A subset of 
children who did not show response after 2 weeks were further restricted 
in their diet. There was significant improvement in ADHD symptoms 
compared to those who were not on any dietary control. 
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  A restrictive diet is time consuming, disruptive to the household and 
becomes challenging to implement in older children. There is also 
concern over potential nutritional deficiency.109, 110

  C A restrictive elimination diet is not recommended for the management 
of attention deficit hyperactivity disorder. 

Grade C, Level 2++

4.2.4 Supplementation

 4.2.4.1 Omega-3 supplementation

  The main omega-3 fatty acids are eicosapentaenoic acid (EPA), 
docosahexaenoic acid (DHA), and alpha-linolenic acid (ALA). 

  Studies involving omega-3 studies are heterogeneous in their choice of 
patient group, the type and dose of fatty acid employed, addition of anti-
oxidant, choice of placebo (which may have small effects on behaviour), 
duration of treatment and outcome measurement. The heterogeneity is 
likely to have influenced the variable responses and results among these 
studies.

  One meta-analysis of 10 trials involving 699 participants reported a small 
effect of omega-3 fatty acid supplementation on ADHD and that higher 
doses of EPA were more effective.111

  One randomised controlled trial compared the effects of dietary 
supplementation with omega-3 and omega-6 (in a ratio of 80% to 20%) 
to placebo in 117 children with developmental coordination disorder. No 
child had a clinical diagnosis of ADHD but one-third was reported to 
have significant ADHD symptoms. In the intervention group, there was 
not only improvement in reported ADHD symptoms, but in reading and 
spelling skills as well.112 

  B Omega-3 supplementation may be used as an adjunctive treatment 
for attention deficit hyperactivity disorder. 

Grade B, Level 1+
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 4.2.4.2 Zinc and iron supplementation

  Three double-blind, placebo controlled studies were available for zinc. The 
first Turkish study found small positive effects of zinc supplementation 
in reducing hyperactive, impulsive and impaired socialization 
symptoms, but not inattentive symptoms.113  A small (n=44) 6-week 
study found greater improvement in reported ADHD symptoms among 
children taking methylphenidate with zinc supplementation (15 mg zinc 
supplementation/day), compared to those taking methylphenidate with a 
placebo.114   The third study examining 2 doses of zinc supplementation 
(15 mg and 30 mg zinc/day) did not find any consistent improvement.115  

A review of these 3 studies concluded that the third study was the only 
trial that was well controlled and randomised according to the baseline 
zinc level; it showed that using zinc, either alone or in combination with 
stimulants, did not improve ADHD.116  Another review questioned the 
generalisability of positive studies which were mostly done in areas with 
suspected endemic zinc deficiency.117

  One small placebo-controlled study found that iron supplementation 
in deficient (serum ferritin levels <30 ng/mL) children with ADHD 
improved ADHD symptoms.118 

  There is insufficient evidence to recommend zinc and iron supplementation 
for the treatment of ADHD.

4.3 Alternative treatments

4.3.1 Neurofeedback

  Neurophysiological studies have shown children with ADHD to have 
different EEG patterns compared with peer-aged subjects.33,119,120 
Neurofeedback therapy (or neurotherapy) trains the individual to alter 
their EEG rhythm.

  Although some reviews supported the positive results reported in many 
controlled trials,121-123 other reviews conducted of published studies 
have criticised the methodological quality of the studies investigating 
neurofeedback.124-126
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  B Neurofeedback should not be used alone for the treatment of 
attention deficit hyperactivity disorder.

Grade B, Level 1+

4.3.2 Cognitive remediation

  There is evidence that working memory performance is impaired in 
children with ADHD.127,128 It has therefore been hypothesised that 
computer-based training may improve working memory capacity in 
ADHD and become further generalised into other settings and everyday 
tasks.94,129 One commonly studied cognitive remediation or training 
programme is the Cogmed Working Memory Training. Several reviews 
of studies, as well as recent randomised controlled trials examining 
cognitive remediation training for children with ADHD did not show 
consistent improvement in cognitive functions or ADHD symptoms.130  

Other reviews similarly concluded that the evidence for cogmed and 
cognitive training in ADHD is inconclusive.131  Another recent review 
and several randomised controlled trials did not show cogmed working 
memory training to reduce ADHD symptoms or show generalised 
improvement in other functional domains.132,133 Most studies also did not 
have a follow-up period of more than 6 to 8 months after completion 
of training, and there is a lack of longer term data to inform on the 
persistence of any improvement.134, 135 

  A Cognitive remediation alone is not recommended for the treatment 
of attention deficit hyperactivity disorder with significant impairment.

Grade A, Level 1+

4.4  Other therapies

4.4.1  Occupational therapy

  Several case series have reported that some children with ADHD may 
have sensory processing or motor skill deficits.136,137 

  The American Academy of Pediatrics recommends that there should be 
regular monitoring of treatment effect for a child receiving sensory-based 
therapy, as there is limited data on the use of sensory-based therapies for 
childhood developmental and behavioural problems.138 
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  D A referral to an Occupational Therapist may be considered for 
children with sensory processing or motor skill deficits in addition to 
attention deficit hyperactivity disorder.

Grade D, Level 3 

4.4.2 Traditional Chinese Medicine (TCM)

  A systematic review concluded that there was a lack of high quality 
clinical trial to support the recommendation of any particular kind of 
TCM preparation for treating ADHD in children.139  

  There is insufficient evidence to recommend any particular TCM 
preparation for the treatment of ADHD.

4.4.3 Acupuncture

  A review identified 3 randomised controlled trials suitable to assess 
the effectiveness of acupuncture for treating ADHD.140 One trial found 
that electro-acupuncture plus behavioural treatment was superior to 
sham electro-acupuncture plus behavioural treatment among pre-school 
children.141 The review assessed the two other trials to have severe 
methodological flaws which limited their generalisability. 

  A Cochrane review also concluded that there is inadequate evidence to 
draw any conclusions about the efficacy or safety of acupuncture for 
ADHD in children and adolescents.142

  There is insufficient evidence to recommend acupuncture for the treatment 
of ADHD.

4.4.4 Other interventions

  Some other interventions which have been investigated in small studies 
include massage,143,144 relaxation training145 and hypnotherapy.146 There 
is insufficient evidence to recommend these approaches for treatment at 
present.

  One small study investigated music therapy in 18 aggressive youth 
aged 11-15 in a residential villa (12 had previously-diagnosed ADHD). 
While no significant treatment effects were found, increased disruptive 
behaviour in the classroom was found among those with ADHD.147
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5 Pharmacological treatment 

  Most treatment studies involve school-aged children, rather than 
adolescents. This section will focus on pharmacological treatment for 
pre-schoolers, school-aged children and adolescents. Pharmacological 
agents used in children with ADHD include: 

 a)  Stimulants (e.g. methylphenidate, amphetamine such as mixed 
amphetamine salts, dexamphetamine)

 b) Non-stimulants
   •  Selective norepinephrine reuptake inhibitors (e.g. 

stomoxetine)
   • α2-agonists [clonidine, guanfacine]
   • bupropion
   •  Tricyclic antidepressants [imipramine, desipramine, 

nortriptyline]
   • Others [modafinil, pemoline]

  Stimulant medications, atomoxetine, guanfacine (Kapvay) and 
clonidine (Intuniv) are approved by the United States Food and Drug 
Administration (FDA) for the treatment of ADHD. For ease of reference 
by doctors, Annex 3 provides some information about these medications 
which are available in Singapore. This information is also available in 
the medications’ package inserts.

  The main groups of medication licenced by the Health Science Authority 
of Singapore and the United States Food and Drug Administration 
for the treatment of ADHD include stimulant medications such as 
methylphenidate and non-stimulant medications such as atomoxetine. In 
Singapore, the only stimulant medication available is methylphenidate, 
which is classified as a controlled drug. While most of the discussion 
will focus on medications available in Singapore, information on other 
available medication options will be presented in the summary tables.  

  When considering medication for the treatment of ADHD, there are 
several factors to consider including the age of the patient, severity of the 
ADHD symptoms and resultant impairment, co-morbid conditions and 
safety issues. 
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5.1 Methylphenidate

  Among the various types of stimulant medication, there is 
insufficient evidence to suggest that any particular one is superior to 
methylphenidate.148  Methylphenidate is available in both short-acting and 
long-acting/extended-release preparations. Short-acting methylphenidate 
lasts about 4 hours whereas long-acting/extended-release preparations 
can last 8-12 hours. Methylphenidate has been consistently reported to 
be effective in reducing the core symptoms of ADHD in several meta-
analyses.80,149  Randomised prospective long term studies have shown that 
methylphenidate continues to be effective in treating these symptoms over 
1 to 5 years, although methodological limitations exist for many of these 
trials.81,150-153   In a meta-analysis of 32 double-blind, placebo-controlled 
trials in youths (aged 6–18 years) with ADHD, stimulant medication was 
found to be more effective than non-stimulant medications.154 

  A When medication is considered for the treatment of attention deficit 
hyperactivity disorder, methylphenidate should be considered first. 

Grade A, Level 1+

  B Methylphenidate may be used for long term treatment of attention 
deficit hyperactivity disorder symptoms, although the benefits of 
treatment should be reviewed regularly.

Grade B, Level 1+

5.1.1 Safety and tolerability

  Most of the side effects of methylphenidate are generally mild. In children, 
abdominal pain, insomnia, tachycardia, irritability, loss of appetite and 
headache may occur more frequently than in adults.149  The incidence of 
adverse events increases with dosage both for short-acting and extended-
release methylphenidate preparations.155,156 

  A drug holiday is a medication-free period during its systematic use. 
Methylphenidate omission during weekends or school holidays is a 
common way to establish a drug holiday. A small randomised controlled 
trial suggested that weekend holiday use during methylphenidate 
administration reduced the side effects of insomnia and appetite 
suppression without a significant increase in symptoms.157 Weekend and 
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“drug holidays” can limit some adverse effects (e.g. appetite suppression, 
abdominal pain, headache, insomnia, irritability and tics).158 

  B Drug holidays during treatment with methylphenidate may be 
considered in order to limit adverse effects. Attention deficit hyperactivity 
disorder symptoms and impairment during the non-medication days 
should be monitored.

Grade B, Level 1+

  The important side effects of methylphenidate which will be discussed 
here include growth suppression and cardiovascular safety.159 

 Growth suppression

  There are positive and negative studies about the effect of methylphenidate 
on the growth of children with ADHD who were treated. Longitudinal 
studies reporting a positive effect showed that the reduction in both height 
and weight gain occurred mainly during the initial period of treatment (6 
months to 3 years), although it is not clear if subsequent rebound growth 
would occur.160-164 

  Stimulant medication may also be associated with reduced growth velocity 
during the initial years.165 One case-control study involving Chinese 
school-aged children showed a small deceleration of height velocity, and 
the magnitude of height deficit to be related to the duration of treatment 
with methylphenidate, but no significant effect on their weight.166  Another 
longitudinal case-control study did not find medication to have an effect 
on growth 10 years later.167 While two longitudinal studies suggested that 
a higher dose of methylphenidate was associated with reduced height 
and/or weight gain,163,168  drug holidays did not appear to reduce its effect 
on physical growth.168,169 Another longitudinal study found medication 
dose to be inversely correlated with the height velocity from baseline to 
14.00-16 years of age.170 

  A The height, weight and body-mass-index (BMI) of children receiving 
treatment with methylphenidate should be regularly monitored.

Grade A, Level 1++

  D The height, weight and body-mass-index (BMI) of children receiving 
treatment with methylphenidate should be monitored every 6 months. If 
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there is concern about slowing of growth rate, the need for continued 
medication use should be reviewed and jointly decided with parents, and 
there may be a need to evaluate for other medical reasons explaining 
this.

Grade D, Level 4

  B During treatment with methylphenidate, start at a low dose and 
slowly titrate upwards according to the child’s response, or adjust the 
timing of medication, to minimise short-term adverse effects.

Grade B, Level 1+

 Cardiovascular effects 

  A review which examined seven population-based observational studies 
involving children and adolescents found that six of these studies, which 
involved over 1.5 million person-years in total, did not show an association 
between stimulant use and adverse cardiovascular outcomes including 
deaths.171 The last study was a case–control study which matched 564 
cases of sudden death among youth 7 to 19 years old, with deceased 
passenger victims in motor vehicle accidents, and found stimulant use to 
be associated with increased odds of sudden death.172

  Elevated heart rates and blood pressures may be associated with the use 
of methylphenidate.173,174 Most of these elevated readings are sporadic 
and resolve during ongoing treatment,175 although some studies suggest 
that the effects can be persistent.176 How these small elevations in 
blood pressure and heart rate may affect individuals with pre-existing 
heart disease is not clear at present. The use of routine screening 
electrocardiogram (ECG) in asymptomatic individuals before starting 
treatment with stimulant medication would not prevent sudden death, 
and is not cost-effective.177 The FDA recommends that stimulant products 
and atomoxetine should generally not be used in patients with serious 
heart problems, or for whom an increase in blood pressure or heart rate 
would be problematic. 

  C A careful personal and family history of cardiovascular disease 
should be taken before starting medication treatment for attention deficit 
hyperactivity disorder. Children with pre-existing cardiac problems 
should be referred to a cardiologist for evaluation before treatment with 
methylphenidate or atomoxetine is initiated.

Grade C, Level 2+
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5.1.2 Treatment in the presence of comorbidities

 Tic disorder

  One meta-analysis of treatment involving children with ADHD and co-
morbid tics found that methylphenidate did not worsen tics.178   While the 
Cochrane review supported this finding, it noted that there were a few 
individuals whose tics were worsened with stimulant medication.179

  A Methylphenidate may be used to treat attention deficit hyperactivity 
disorder in children with comorbid tic disorder but treatment should be 
stopped if the tics worsen following treatment.

Grade A, Level 1+

 Oppositional defiant disorder/Conduct disorder

  Oppositional defiant disorder or conduct disorder are disruptive 
behavioural disorders which can co-exist with ADHD. The MTA study 
found that methylphenidate is beneficial when there is a co-morbid 
disruptive behaviour disorder.22 

  B The use of methylphenidate should be considered when treating 
attention deficit hyperactivity disorder in the presence of co-morbid 
disruptive behavioural disorder. 

Grade B, Level 1+

 Substance use disorder

  The uses of the immediate-release preparation of methylphenidate and 
substance misuse are risk factors for drug diversion (giving, selling or 
trading their medication).180,181 A review of two randomised controlled 
trials using osmotic-release methylphenidate concluded that it can be 
safely used in adolescents with a substance use disorder.182 The presence 
of strict prescription control regulation helps to reduce stimulant abuse 
and diversion of medications.183 

  B The use of an extended-release methylphenidate instead of 
immediate-release methylphenidate should be considered if there is 
concern about medication abuse. Medication use by these patients should 
be carefully monitored. 

Grade B, Level 1+
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 Autistic spectrum disorder

  As previously discussed, DSM-V now permits the co-diagnosis of 
ADHD with autistic spectrum disorder. A meta-analysis  of four double-
blind, randomised, placebo-controlled trials examining the efficacy of 
methylphenidate for treating ADHD symptoms in children with autistic 
spectrum disorder showed methylphenidate to be effective for treating 
ADHD symptoms.184 However, methylphenidate has been associated 
with more adverse events in children with ASD, particularly among the 
pre-school aged children.184,185 

  A Methylphenidate may be considered for the treatment of attention 
deficit hyperactivity disorder in individuals who have also been diagnosed 
with autistic spectrum disorder. Care should be taken to watch for side 
effects.

Grade A, Level 1+

5.1.3 Drug interactions with methylphenidate

  Drugs with significant interactions with methylphenidate are summarized 
in Annex 4.

5.2 Atomoxetine

  Atomoxetine is a non-stimulant medication for the treatment of ADHD. 
The effects of atomoxetine may not be apparent for up to 4 weeks or even 
later. Unlike stimulant medication, atomoxetine requires regular dosing 
and relies on longer-acting effects of the medication. Meta-analyses 
reviewing trials of head-to-head comparison between methylphenidate 
and atomoxetine showed that methylphenidate resulted in greater 
improvement within the first 2 weeks, although both had comparable 
short-term (6-week) efficacy.186-189 One meta-analysis found that 
atomoxetine is effective in the treatment of ADHD in children and young 
people in the longer term (at least two years) but with a smaller effect 
size than methylphenidate.190, 191

 The cost of atomoxetine is higher than methylphenidate in Singapore.
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  A Atomoxetine may be used for the treatment of attention deficit 
hyperactivity disorder symptoms when there is increased risk with 
methylphenidate use (e.g. high risk of abuse or diversion).

Grade A, Level 1+

5.2.1 Safety and tolerability

  Because of the continuous action of atomoxetine, a drug holiday is not an 
option for reducing or preventing adverse effects.

  One review found that atomoxetine resulted in higher rates of vomiting 
and drowsiness, similar rates of nausea and anorexia, and lower rates 
of insomnia than stimulants.192,193 One such double-blind randomised 
controlled trial comparing atomoxetine with short-acting methylphenidate 
which reported this finding had involved Asian subjects.194 One of the 
commonest adverse effects associated with atomoxetine use for 3 years 
and more includes suicidal ideation.195

  One meta-analysis examining the effect of atomoxetine on growth 
among those aged 6-16 who were treated for at least 2 years found that 
while there was minimal effect on growth on those in the lowest quartile, 
those who were in the highest quartile for height and weight showed 
a decrease.196  Similarly, another open-label study of 61 children who 
received atomoxetine and were followed up for 5 years found that those 
who were larger than average at the start of treatment showed decreases 
both for weight and height.197 

  Short-term trials have suggested that atomoxetine can increase heart rate 
and blood pressure.198-200 Several reviews of longer-term trials lasting up 
to 3 years reported similar findings although the confounding effect of 
increased age (which is associated with increased blood pressure) has not 
been examined.195, 201 

  A During treatment with atomoxetine, there should be periodic 
monitoring of growth (height and weight) and mental state (suicidal 
thinking). If there is concern about slowing of growth rate, the need for 
continued medication use should be reviewed and jointly decided with 
parents, and there may be a need to evaluate for other medical reasons 
explaining this. 

Grade A, Level 1++
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  D The height, weight and body-mass-index (BMI) of children receiving 
treatment with atomoxetine should be monitored every 6 months.

Grade D, Level 4

5.2.2 Treatment in the presence of comorbidities 

 Tic disorder

  One meta-analysis found that atomoxetine and alpha-2 agonists improved 
both ADHD and tic symptoms.178 

 Oppositional defiant disorder/Conduct disorder

  One 9-week double-blind randomised controlled trial involving children 
and adolescents aged 6-17 years with comorbid ADHD and ODD or 
CD reported atomoxetine to be beneficial in improving behavioural 
outcomes.202 However, longer term effects of atomoxetine treatment are 
not known.

 Substance use disorder

  Because of concerns over the potential for abuse with stimulant 
medication, atomoxetine or bupropion may be preferred in individuals 
with active substance abuse disorders. A placebo-controlled trial involving 
70 adolescents with ADHD and non-nicotine substance use disorder 
who were randomised to receive 12 weeks of atomoxetine or placebo, 
combined with motivational interviewing and cognitive- behavioural 
therapy did not find any difference in ADHD symptoms or substance use 
between both groups.203 

  B Atomoxetine may be used as first line treatment when there is 
comorbid attention deficit hyperactivity disorder and tic disorder.

Grade B, Level 1+

 Autistic spectrum disorder

  A meta-analysis found two double-blind, randomised, placebo-controlled 
trials examining the efficacy of atomoxetine for treating ADHD symptoms 
in children with autistic spectrum disorder. Atomoxetine appears to be 
beneficial but results in increased rates of side effects particularly of 
nausea, decreased appetite, and early morning awakening.184 
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5.3 Other medications

  There are other classes of medications which have been investigated for 
the treatment of ADHD. These medications are either not available in 
Singapore, or are not used as first-line options for treatment. 

5.3.1 Anti-psychotic medication

  Aggressive behaviour may be associated with ADHD and treating 
ADHD with stimulant medication can be helpful in reducing aggressive 
behaviour.204 Anti-psychotic medication has been used to target aggressive 
behaviour rather than ADHD symptoms per se. The most studied 
anti-psychotic medication is risperidone. There is some evidence that 
risperidone may reduce aggression in children who are disruptive with a 
low IQ.205-207 One placebo-controlled pilot study reported a combination 
of risperidone and stimulant medication to be moderately efficacious and 
well-tolerated when used to treat aggression with a primary diagnosis 
of ADHD.208,209 Risperidone however is associated with side effects 
such as include somnolence, weight gain, metabolic problems, and 
extrapyramidal side effects.

5.3.2 Alpha-adrenergic agonists

  The main alpha-2 agonists used to treat ADHD are clonidine and 
guanfacine. One 16-week, randomised, double-blind, placebo-controlled 
clinical trial conducted in 122 children aged 7 to 12 concluded that 
methylphenidate was a better option when considering both efficacy 
and tolerability.210 A review of two large controlled trials concluded that 
guanfacine was effective in reducing ADHD symptoms.211 Some common 
side effects associated with clonidine and guanfacine include drowsiness 
and reductions in heart rate and blood pressure.212-214

5.3.3 Antidepressants

  Bupropion is used for treating depression and smoking cessation. Its main 
effects include increasing noradrenergic and dopaminergic activity. In a 
6-week randomised double-blind study involving 44 patients aged 6-17 
diagnosed with ADHD, there was no difference in outcome between those 
who received bupropion and those who received methylphenidate.215 
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  However, more studies will need to be done for bupropion, as an earlier 
study suggested that it could be associated with the onset of tics and 
extreme irritability in children.216 

  Clinical trials examining tricyclic antidepressants were generally old, 
and they improve hyperactive-impulsive symptoms more than inattentive 
symptoms.217,218 One review found methylphenidate to be superior to 
imipramine in treating ADHD.219  One case series of 14 children with 
inadequate response to stimulant medication reported improvement 
following treatment with reboxetine.220 Another open-label study 
involving 17 adolescents found duloxetine to be effective in all domains 
of ADHD symptoms, with the effect seen from week 4 onwards.221

5.4 Medication combination for treating ADHD symptoms

  More research addressing the efficacy and safety of using combination of 
medications in the control of ADHD symptoms is needed. 

  A small pilot study examining the strategy of augmentating atomoxetine 
with methylphenidate found increased treatment effect after one week but 
not by the 6th week, when compared with atomoxetine plus placebo. The 
combination of atomoxetine and methylphenidate appeared to be safe 
and did not result in more adverse events compared to the atomoxetine 
plus placebo group.222 

  A recent review on the studies and case reports on the use of a combination 
of stimulant medication with atomoxetine concluded that there was only 
limited evidence to support its use.223

  C The combination of methylphenidate and atomoxetine should not 
be used for the treatment of attention deficit hyperactivity disorder 
symptoms. 

    Grade C, Level 2+

  Several short-term double-blind placebo-controlled trials examined the 
efficacy of combination of clonidine and methylphenidate in treating 
children and adolescents with ADHD who did not respond adequately 
to stimulant medication previously. The combination of methylphenidate 
plus clonidine improved ADHD symptom control and was safe.224, 225   
However, evidence of long term efficacy is lacking.
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5.5 Treatment Adherence

  Treatment non-adherence to stimulant medication can be as high 
as 64%.226 Parental factors are important in influencing treatment 
adherence, especially their concerns about the negative effects of 
treatment.227-230 Older teenagers may make their own decisions about 
stopping medication.231

  A  To improve treatment adherence, treatment should be individualised 
for each patient with attention deficit hyperactivity disorder, and the 
parents’ and their child’s preferences should be considered.

Grade A, Level 1+

5.6 Use of medication in pre-schoolers 

  Methylphenidate is effective in reducing core ADHD symptoms over 
a 10-month treatment period, and in improving short-term function 
among pre-schoolers, although the improvement in ADHD symptoms 
appear to be less than that observed in older children.232-234  The use 
of methylphenidate in pre-schoolers is associated with higher rates of 
adverse effects including social withdrawal, irritability and crying, and 
reduced growth rates.235, 236

  Atomoxetine has been used to treat 5- and 6-year old children with ADHD 
in a double-blind placebo-controlled trial. There was improvement in 
reported ADHD symptoms and side effects were experienced by up to 
one third of the children.    

  Because of lower effect size and higher incidence of side effects, 
most guidelines recommend the use of evidence-based psychosocial 
interventions such as parent training (see next section) as the first-line 
treatment. 

  A The use of methylphenidate or atomoxetine in pre-schoolers should 
be considered only if psychosocial interventions have failed. Care should 
be taken to regularly assess response and monitor for side effects, so as to 
decide if medication should continue to be administered.

Grade A, Level 1++
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6 Cost-effectiveness issues

  A recent review of economic evaluation studies to determine the cost-
effectiveness of pharmacotherapy for ADHD concluded that among 
children and adolescents with ADHD, there was consistent evidence 
that pharmacotherapies are cost-effective compared with no treatment or 
behavioural therapy; however there was insufficient data to examine the 
relative cost effectiveness of different pharmacological agents.237 

  Another systematic review found medical management to be superior 
to non-medical management and no significant differences between 
the various drugs in terms of efficacy or adverse effects were found.238 
Comparing the treatment options of medication management, behavioural 
treatment, or combination of the two, medication management was more 
cost-effective.239 

  A Although medication is a cost-effective treatment for attention 
deficit hyperactivity disorder (ADHD), treatment for ADHD should be 
individualised and other factors (e.g. presence of co-morbidity) should 
be considered before initiating medications. 

Grade A, Level 1++
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7 Clinical quality improvement 

  This CPG for ADHD in children and adolescents was formulated to assist 
local practitioners in the areas of diagnosis and intervention. In Singapore, 
this is a condition which used to be diagnosed and treated mainly by 
psychiatrists attending to child and adolescents, and paediatricians have 
more recently started attending to this group as well. At present, general 
practitioners are also gradually getting involved in the recognition and 
treatment of this condition. 

  The following clinical quality indicators in the areas help to provide an 
indication of the quality of care when diagnosing and treating young 
persons with ADHD. Clinicians should work towards achieving 100% 
for each clinical quality indicator.

  1.  A thorough history should be obtained from both parents and another 
adult (e.g. teachers) to establish the presence of symptoms in at least two 
settings, before diagnosing an individual with ADHD.

  Clinical Quality Indicator: Percentage of newly-diagnosed cases of 
ADHD with history obtained from another adult other than parents

  2. When treating a school-going child with ADHD, the clinician 
should educate teachers about the diagnosis and classroom behaviour 
management strategies, provided consent is obtained from parents.

  Clinical Quality Indicator: Percentage of patients with communication 
with school teachers about classroom behaviour management strategies 

  3. Growth suppression is an adverse effect of concern to parents 
and clinicians should monitor this when using methylphenidate or 
atomoxetine to treat ADHD.

  Clinical Quality Indicator: Percentage of patients treated with 
methylphenidate or atomoxetine who have their height, weight and BMI 
monitored every 6 months or visit, whichever is less frequent.
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Annex 1   

Differential diagnoses for ADHD 

Psychiatric or developmental disorders

 •  Disruptive Behaviour Disorder (Oppositional defiant disorder, 
Conduct disorder)

 • Intellectual disability / borderline intellectual functioning 
 • Autism and Asperger’s syndrome
 • Anxiety disorders (including obsessive compulsive disorder)
 • Alcohol and substance abuse, dependence or withdrawal
 • Tic disorders (including Tourette’s disorder)
 •  Specific development disorder (e.g. speech, language and learning 

difficulties)
 • Mood disorder 
 • Schizophrenia
 • Reactive attachment disorder

Medical conditions

 • Medical problems (e.g. hyperthyroidism and epilepsy)
 • Neurological conditions (e.g. head injury, epilepsy)
 •  Medication-related problems (e.g. anti-asthmatics, anticonvulsants, 

antihistamines, sympathomimetics and steroids)

Psychosocial problems

 • Reactive attachment disorder
 • Child abuse
 • Parental/family conflict

Footnote: This list is not exhaustive
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Annex 2   

Questionnaires (or Rating Scales) to assess ADHD symptoms, and some 
online resources

Rating Scales

1. The Conners’ Rating Scales-Revised 
 • Conners’ Parent Rating Scale – Revised 
 • Conners’ Teacher Rating Scale – Revised 
 • Conners-Wells’ Adolescent Self Report Scales 

2.  ADHD Rating Scale-IV

Online resources

1.  Society for the Promotion of ADHD Research and Knowledge
 (www.spark.org.sg)

2. American Academy of Child and Adolescent Psychiatry
 (www.aacap.org/cs/ADHD.ResourceCenter)

3. CADDRA Canadian ADD ADHD Research Association
 (www.caddra.ca)

4. National Institute of Mental Health
 (www.nimh.nih.gov)
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Annex 5    

Guidelines for communications between physicians and schools 

In the course of treating school-aged children with ADHD, physicians may need 
to communicate with schools for various reasons. This may include sharing the 
child’s diagnosis and proposed intervention plans, or obtaining information from 
school personnel about the child’s needs and behaviour in school. 

To facilitate such communication, physicians are encouraged to refer to the 
following guidelines when initiating contact with schools: 

 •  Obtain written consent from the child’s parents before making 
contact with the school about individual children.   

 •  Direct the initial contact with the school to the Principal. This is best 
done in writing, e.g. through an email or a letter. A sample letter is 
enclosed in the next page. Contact details of all mainstream schools 
in Singapore can be found at http://app.sis.moe.gov.sg/schinfo/.

 •  Following the initial contact, the Principal will identify the 
appropriate school personnel to liaise directly with the physicians. 
To facilitate the two-way communication, physicians are encouraged 
to include their contact details (email address and/or phone) in the 
letter. 
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(Date)

(Name of Principal of School)
(Name of School)
(Address of School) 

Dear Principal, 

I am currently seeing             (Child’s Name and Birth Certificate No.)                         
for assessment / treatment* delete where applicable of attention deficit hyperactivity 
disorder (ADHD). I have obtained parental consent to work with the school to 
support the abovementioned child’s needs. 

Please tick where applicable: 
o  I would like to request for information about the child’s behaviour in 

the school setting from key school personnel who are familiar with the 
child. This information is required for my assessment and treatment of 
the child’s condition.

  I have enclosed a questionnaire that should be completed by a teacher 
and/or Allied Educator who has worked closely with the child for at 
least six months. Please complete the questionnaire and return it to the 
following address by ___________(date):

 ______________________(return address). 

o  I have assessed the abovementioned child on _______  [Date(s) of 
assessment(s)].

  You will find enclosed a diagnostic report for details of the child’s 
diagnosis and recommendations for support. Please work with the 
relevant school staff to support the child’s learning and behaviour in the 
school. You may also consult your school’s psychologist, if necessary. 

Sincerely, 

_____________________________
(Name and Signature of Physician)

_____________________________
(Email Address/Contact No.) 
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Self-assessment (MCQs)
After reading the Clinical Practice Guidelines, you can claim one CME point 
under Category 3A (Self-Study) of the SMC Online CME System. Alternatively, 
you can claim one CME point under Category 3B (Distance Learning - Verifiable 
Self-Assessment) if you answer at least 60% of the following MCQs correctly. 
You can submit your answers through the SMJ website at this link: http://sma.org.
sg/publications/index.aspx?ID=26 (the link will only be available once the August 
2014 issue of the SMJ becomes available). The answers will be published in the 
SMJ October 2014 issue and at the MOH webpage for these guidelines after the 
period for submitting the answers is over.   

Instruction: Choose True or False for each statement.

True False
1. ADHD can be diagnosed when:

A)  The child meets the symptom checklist as 
required by DSM or ICD.

o o

B)  Both parents and teachers rate the child with high 
scores on a standard rating scale. 

o o

C)  A thorough clinical history from parents and 
teachers or other caregivers fulfills all DSM or 
ICD criteria.  

o o

D)  A child has been observed to exhibit symptoms 
in a clinic setting.

o o

2. Recognised risks associated with methylphenidate use 
include:
A) Reduced appetite. o o

B) Reduced rate of physical growth. o o

C) Increased cardiovascular risk. o o

D) Risk of medication abuse or diversion. o o
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True False
3. Features present in all cases of ADHD include:

A) Symptoms present before the age of 7. o o

B)  Significant hyperactive and/or impulsive 
symptoms.

o o

C) Significant impairment from the symptoms. o o

D) Presence of symptoms in more than one setting. o o

4. Regarding treatment for ADHD:
A)  Methylphenidate should be used when ADHD is 

of at least moderate severity. 
o o

B)  Parent training should be offered when a pre-
schooler is diagnosed with ADHD.  

o o

C)  Behaviour treatment is useful when there is 
significant comorbid anxiety symptom.

o o

D)  Methylphenidate should be considered when 
there is comorbid oppositional defiant disorder or 
conduct disorder. 

o o

5. If a parent is not keen to have the child receive 
medication for the treatment of ADHD, the following 
will be reasonable next strategies: 
A)  Educate about behavioural management 

strategies.
o o

B) Refer for neurofeedback therapy. o o

C)  Suggest parent communicate the diagnosis to the 
school teachers and seek their help.

o o

D)  Educate teachers about classroom management 
strategies, at least in writing.

o o
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